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ABSTRACT

Laboratory experiments were conducted to determine the effects
of moist and dry conditioning on the viability and hatch of eggs
of the mosquito Aedes togoi Theobald.

Maximal hatch was z2sscciated with joint contribution of moist
and dry conditioning. Optimal combinations for hatch were 4 days
moist and 10 to 14 days dry, 5 days moist and 10 to 14 days dry,
and 6 days moist and 15 to 19 days dry.

Viability decreased as the time of moist conditioning
increased, but no significant differences in viability were attri-
buted to dry conditioning.



I. INTRODUCTION

The mosquitc Aedes togzoi Theobald has been colonized succesgfully in
the laboratory, but 1little has been reported on the efi...s of moist end
Arv conditioning on e viabilitv and hatch. To avoid continuous
colonization, it is cesirable to store A. tozoi eggs tor various periods of
time.

Moist conditioning is defined here as the continucus contact of the eggs
with moisture under envivonmental conditions of 26.7+C.5 C and 80%1% RH.
Dry conditicning iz the continuous exposure of moist-conditioned 2ggs to
environmental conditjons of 26.7+0.5 C and 80117 RH.

Weathersbyl stated that the development of a single generation of A.
togoi required an average of 25 days, the tim. from blood meal to
oviposition being 5 to 6 days and the egg stae lasting 4 to 5 days. Chagin2
concluded that the optimal temperature for de.elopment of the aquatic stages
of &. togoi was within 24 to 27 C. Lien® mnintained A. togoi eggs under
saturated conditions of moisture for 4, 5, and 6 days and obtained 24-hour
hatch rates of 96.7, 92.3, and 95.2%, respectively. He further demonstrated
that eggs kept moist for 6 days and stored dry for 15 days hatched
satisfactorily, but no percentages were recorded., Hatch was approximately
8.2% after 6.days of moist conditioning and 21 days of dry storage and
unsatiefactory among eggs that had been dried for 1 month or more.

In our preliminary experiments, no statistically significant information
wvae derived from the exposure of eggs to short periods of moist and dry
conditioning. Combinations of 2 to 4 days of moist conditioning and 1 to 10
days of dry conditioning were tested, and resulcs suggested that viability
and hatch were influenced by the number of days subjected to moist
conditioning. Evidence further indicated that dry conditioning for 1 to 10
days hze little effect on viability, but the combination of moist and drv
conditioning influences hatch. This study was designed to determine the
ef”:cts of 4 to 6 days of moist conditioning and 10 to 14 days (first drv
reriod) and 15 to 19 days (second dry period) of dry conditioning on the
viability and hatch of A. togoi eggs. In this study the term viable is

applied to those eggs that possess embryos.

L. MATERIALS AND METHODS

First instar larvae were obtained hy immersing for 5 hours a piecs ot
brown paper toweling containing A. togoi eggs in 1.5 cm of distilled
deoxygenated water held in a white enameled pan (25.4 x 40.6 x 6.3 cm). The
tempersture of the hatch water was maintained at 26,7 C (80 F), and a pinch
of powdered brewer's yeset was added as a hatching stimulus.

s



At the end of 5 heours, the larvae were counted by an aliquot method to
approximate the numbexr of larvae for each reeving iLiay. Approximately
10,000 larvse were introduced furo each of two stainless steel rearing t -vs
(115,72 30 €3.5 x 5.08 cm) filled to a depth of 1.5 cm with 26.7 C tap wa =,

This provided z rearing density of approximately 0.9 larvae per ml of r¢: ing
medium, The larvae were fed Jayron* raw porcin- liver powder daily.

On developmental days 9 thru 13, the larvaec and male and female pupac
were drained from the rearing trays and separated by the glass plate methol.4
After separation, the larvae and liquid medium were replaced in the rearing
trays for further pupation.

Pupae were volumetricelly counted into whyi  enameled pans {9.52 x 5.72 x
15.24 cm) at & ratio of about 6,500 males to 3,500 femaler. One pan of pupae
was placed in each of two colony cages (53.75 x 44.5 x 44.0 cm) for adult
emergence,

Emergence took place f6r 48 hours, after which each colony contained
about 10,000 mosquitoes at a density cf 1.15 edults per cm? of vertical
resting surface,

Adults were fed a 0.3 M sucrose solution daily on cotton pads (10.1f
30.48 cm). Four hours prior to offering a blood meal, the sucrose pade - =~re
removed, and the colonies were placed under subdued light. An anestheti- 4

guinea pig#**was then placed on top of each cage for sbout 3 hours and ad &
female mosquitces were permitted to engorge with blood.

Three l-pint ice cream cartons, each lined with a strip of brown pap-
toweling (7.62 x 27.94 cm) and filled with 26.7 C tap water to a depth ¢
2-54 cm, were placed inside each colony cage approximately 48 hours after the
completion of engorgement. Prior to being placed in the carton, an egg paper
was marked off vertically into 10 sections (2.54 x 7.62 cm) and each section
was zarked with the replicated number of hours subjected to moist and dr~
conditioning.

The oviposition cartons were left in a colony cage for 48 hours. Tho
greatest oviposition occurred during the last 24 hours. After ovipositicn,
the egg papers were rinsed with fresh tap water (26.7 C) to remove undes -able
debris and treated with a 1:20,000 dilution of 17% tincture of Zephiran(
solution to 2id in the control of fungal growth during conditioning. Th: egg
papers were cut in half vertically, and each half was placed in a separa:-
plestic conditioning box (8.5 x 4.5 x 17.5 cm) with the clear side of the egg
paper directly 2gainat moist cotton pads and the egg-laden side facing upward,
The papers wara held {n sn environmental chamber at 26.7¢0.5 C and 80+1% RH.

* Viobin Coxporation, Menticello, Illinois. .

#* In conducting the ressarch. described in this rnport, thu inwuacizatora
- adhered to the "Quide for Laboratory Animal Facilitiss and. Care," as .
promulgated by the Committee on the Guide for Laboratory Animal Facilitics
snd Care of ths institute of Laboratory Anipal Resources, National Academy
of Scianceo-ﬂatioual Resgearch Council,

-



The two halw f the first egg peper were removed from moist
conditioning at he end of 4 days and dried for 30 minutes, and then the
five previousiv marked sections were cut from each half. Each section
contained approximately 500 eggs, estimated under a Bausch and Lomb
dissecting microscope using 10X eyepieces and 6X objective. The sections of
egg paper were pinaed randomly to a piece of Styrofoam (98.0 x 48.0 x 2.54
cm). The Styrofoam tray of egg papers was placed for drying in an environ-
mental chamber under controlled conditions of 26.7+0.5 C, 80+1% RH and
predetermined fcot-c: 2312 Intanaitiea of Gro-Lux® illumination.* 3Sections
of egg papers were subjected to a daily cycle of 14.5 nours of illumination
and 9.5 hours of darkness.

Following each 24-hour interval from 10 to 14 and 15 to 19 days,
secticns of egg paper were individually removed and immersed in l-ounce
vials of distilled deoxygenated water for 1 hour. Each section of egg paper
was then removed from the hatching medium and returned to its respective
position on the Styrofoam tray. The hatched larvae from each section of egg
paper were hand-counted.

The two halves of the other two egg papers were removed from mcist
conditioning at the end of 5 and 6 days, respectively, znd handled in the
same manner.

After the initial hatch, Clorox® (sodium hypochlorite, 5.25% by weight)
was applied to bleach unhatched eggs remaining on each section of egg
paper. Nonviable eggs and egg shells became transparent' viable eggs
showed a clear view of developed embryos.

IT1I. RESULTS

The statistical analyses were based on three separate responses:
(1) per cent total hatch (per cent hatch of total eggs); (ii) per cent total
viability (per cent viability of total eggs); and (i{i11) per cent hatch,
given viability (per cent hatch of total viable eggs).

A statistically significant joint contribution of the moist and dry
conditioning periods is demonstrated in Table 1. The combinations of 4 days
moist and 10 to 14 days dry, 5 days moist and 10 to 14 days dry, and 6 days
moist and 15 to 19 days dry resulted in maximal total hatzh. The lowest per
cent total hatch was obtained from eggs subjected to moist conditioning for
4 days and dry conditioning for 15 to 19 days. The statistical analysesg
detected no significant differences in percentage of total hatch among the
moist conditioning periods of 4, 5, and 6 days (Fig. 1), and déry
conditioning periods of 10 to 14 and 15 to 19 days (Fig. 2).

* A foot=candle reading was taken at each site where an egg paper was pinned
to the Styrofoem tray. The aversge intensity of {llumination was 73 foot~
candles. .
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TABLE 1. VIABILITY AND BATCH OF AEDES TOGCOI EGGS FOLLOWING
COMBINATIONS OF MOIST AND DRY CONDITIONING

Days D:y%’ Total Total Hatch
Moist Fariod Hatch, % Viability, % Given Viability, %
4 67.65 94.93 70.92
5 67.32 91.95 73.09
6 58.86 87.07 67.01
4 2 48.59 93.48 51.79
5 >%.10 93,00 ©3.07
6 2 64.79 87.41 73.68
a. Period 1 - Dry conditioned 10 to 14 days and hatched at 24-hour
intervals.
Period 2 - Dry conditioned 15 to 19 days and hatched at 24-hour
intervals.

Significant differences in per cent total viability were evident among
moist conditioning periods of 4, 5, and 6 days. Moist conditioning periods
of 4, 5, and 6 days resu¥ted in 94.21, 92.50, and 87.077 viability,
respectively. Therefore, as the exposure to additicnal moisture increased
the per cent total viability decreased. No significant differences in per
cent total viability occurred between the dry periods.

Statistical analyses indicated no significant differences in the
percentage of eggs hatched given viability after 4, 5, and 6 days of moist
conditioning, 10 to 14 and 15 to 19 days of dry conditioning. However, a
significant joint effect of the two factors, moist and dry conditioning, was
previously established and the combinations of & days moist and 10 to 14 days
dry, 5 days moist and 10 to 14 days dry, and 6 days moist and 15 to 19 days
dry resulted in maximal hatch given viability.
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IV. DISCUSSION AND CONCLUSIONS

It is evident that viability and hatch are influenced by the amount of
moist and dry conditioning to which A. togoi eggs are subjected This
conclusion is also suggested by the work of Lein.2

Altﬁough the per cent total hatch is not significantly altered by moist
conditioning, it is increased as the result of a proper combination of
moist and dry conditioning.

The per cent total viability is significantly affected by moist
conditioning, and, as the time of moist conditioning is increased, the per
cent total viability decreases. Therefore, to a large extent, viability is
determined by the duration of moist conditioning. Dry conditioning has no
apparent effect on total viability, either alone or in combination with
moist conditioning.

A ccabined contribution of moist and dry conditioning increased the per
cent hatch of the total viable eggs. This is also the result of a joint
contribution of the two factors which closely parailels the effects of
moist and dry conditioning on the per cent total hatch.
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